Background: The present study was carried out aiming to investigate the effects of opium on some biochemical factors in diabetic and non-diabetic male and female rats.
Introduction
Numerous studies have investigated the effects of opium and its derivatives on various systems of the body. 1 Opium has been used as a recreational and pharmaceutical drug since 5000 BC. 2 Since opium was prescribed as a drug in traditional medicine, some people consumed opium to reduce the effects of the disease, such as cardiovascular diseases (CVDs) and diabetes complications. Thus, the prevalence of opium consumption among patients with diabetes mellitus (DM) is comparatively much higher (11.2%) than among individuals without DM (2.6%). 3 Overall, opium addiction can cause various functional and physiological conversions in the body. Opium consumption, irrespective of the type of intake, increases the levels of hemoglobin A1C (HbA 1C ), C-reactive protein (CRP), lipoprotein A (LPA), apolipoprotein B (Apo B), aspartate aminotransferase (AST), alanine aminotransferase (ALT), fibrinogen, and factor VII. Furthermore, the apolipoprotein A (Apo A) and HDL-C levels decreased significantly among other opium consumers. 4 The fasting blood sugar (FBS) level among opium addicts was significantly higher, and the blood insulin level was lower in comparison to the control group. 5 Interestingly, the FBS level among addicts with DM was significantly lower compared to non-addict people with DM. 6 Besides, another study on animal models indicated that the HbA 1C levels did not differ between rats treated and untreated with opium. 7 Interestingly, it has been demonstrated that opium consumption can lead to different effects in diabetic and non-diabetic circumstances. The potassium (K) and ferrous (Fe 2+ ) levels were increased among consumers with DM compared to those without DM. 8 Moreover, the amount of triiodothyronine (T3), an important metabolic hormone, in addicted diabetic rats was significantly lower compared to the non-diabetic rats (Unpublished data). Furthermore, the addiction effect on patients with DM can be gender-dependent. [8] [9] [10] [11] The HbA 1C level increased among addicted men with DM, while this increase was not significant among addicted women with DM. 8 Various studies have been carried out to assess the alterations of biochemical factors in patients with DM. Studies have revealed the decreased levels of albumin in patients with DM and CVDs compared to healthy subjects. 12 Decreased serum levels of creatinine are considered as a risk factor for type 2 diabetes. 13 Moreover, uric acid levels are related to metabolic disorders and mortality and morbidity of diabetes and CVDs. [14] [15] [16] [17] Previous studies on animal models have shown that cholesterol and triglycerides (TG) have significantly higher levels in diabetic animals compared to control ones. 18 Regarding the importance of opium addiction among patients with DM as well as various effects of its consumption in diabetic and non-diabetic cases, the present study aimed to evaluate the effects of chronic consumption of opium on some biochemical factors, such as creatinine, uric acid, cholesterol, TG, total protein, and albumin in diabetic and non-diabetic male and female rats.
Methods
Animals and drug: Twenty-eight male and 28 female Wistar rats (250-300 g) were divided into 8 groups including diabetic addicted (DA), diabetic non-addicted (DNA), non-diabetic addicted (NDA), and non-diabetic non-addicted (NDNA) in both sexes. Animals were maintained on a 12-hour light-dark cycle and free access to food and water. The present study was approved by the Ethic Committee of Rafsanjan University of Medical Sciences, Rafsanjan, Iran. All processes related to the maintenance of animals were performed based on "Guide for the care and use of laboratory animals" [National Institutes of Health (NIH) Publication, No. 85-23: 1985] . The required opium was supplied from Kerman's Anti-Narcotics Police (Iran) as described in the previous report. 11 According to the official information, the origin of opium was Helmand, Afghanistan. The gas chromatography/mass spectrometry (GC/MS) test showed that the opium includes more than 30% alkaloids and the rest consisted of non-alkaloid organic and nonorganic substances such as water (13%). Most opium alkaloids were morphine, codeine, thebaine, and papaverine with rates of 16 Opium treatments, blood sampling and laboratory assessments: Based on the literature review regarding the morphine dosage used in clinics, it is believed that opium contained about 16% morphine. Different opium concentrations, namely, 30, 60, 90, 120, 150, 180, 210, and 240 mg/kg were utilized in the present study and intraperitoneally injected to animals. It is noteworthy that animals receiving opium higher than 150 mg/kg died. Thus, the maximum opium concentration was selected to be 150 mg/kg. Opium was treated in DA and NDA groups for eight consecutive days. Based on the following schedule, a double dose of opium was intraperitoneally administered to the addicted groups at 8 AM and 8 PM every day, as previously described. 2 Briefly, the administration of opium was 30, 60, 90, 120, and 150 mg/kg in the first, second, third, fourth, and fifth until the eighth day of treatment. The control groups received normal saline as a vehicle. The withdrawal symptoms in addicted rats appeared after 5 days of opium administration. The first symptom was wet-dog shakes followed by head shakes, irritability, salivation, hyperactivity, writhing, and ptosis. 10 On the ninth day, 3 hours after the last administration of opium (150 mg/kg), the animals were anesthetized by ether and then samples were collected from orbit cavity. The blood samples were immediately transferred to laboratory in order to measure creatinine, uric acid, cholesterol, TG, total protein, and albumin. The levels of glucose, creatinine, uric acid, cholesterol, TG, total protein, and albumin were measured using commercial kits (Pars Azemoon, Tehran, Iran) by an autoanalyzer (BT 3000, Biotecnica Instruments, SpA Rome, Italy) in a standard laboratory setting. All other materials were supplied from standard sources.
Statistical analysis: Biochemical factors were described as mean ± standard deviation (SD). Three-way analysis of variance (ANOVA) was used to investigate the association of the biochemical factors as dependent variables with diabetic condition, opium addiction, and gender as independent variables of the regression model. The statistical analyses were performed using the SPSS software (version 24, IBM Corporation, Armonk, NY, USA) for Windows. P-values < 0.05 were considered to be statistically significant.
Results
Mean serum levels of biochemical factors measured among opium-treated rats in diabetic conditions are presented in table 1. Furthermore, the results of three-way ANOVA for measured biofactors are provided in table 2. Cholesterol and total protein levels were significantly affected by opium (P = 0.035 and P = 0.023, respectively) and sex (P < 0.001 for both comparisons), such that overall, there was a cholesterol and total protein decrease among opium-addicted rats compared to non-opiumaddicted ones. Moreover, female rats experienced higher cholesterol levels as compared to male ones. Likewise, females showed higher levels of TG compared to male rats (P = 0.035). However, opium addiction and diabetes conditions did not affect the TG levels (P > 0.050). Albumin and TG were affected by sex, but not opium addiction and diabetes, such that both albumin and TG factors were significantly higher in female rats compared to male ones (P = 0.001 and P = 0.035, respectively). It is noteworthy that uric acid and creatinine factors were not significantly affected by sex, diabetes, and opium addictions (P > 0.050). Firstly, in the present study, the interactions of the diabetes, gender, and addiction, as well as their triple interactions were included with the main effects in the models, however, none was statistically significant. Therefore, the mutual effects were omitted from the models and only the main effects were included.
Discussion
In the present study, opium consumption demonstrated significant effects on cholesterol and total protein levels. The findings showed that opium consumption significantly reduced cholesterol and total protein levels compared to non-opium-addicted. On the other hand, 20 Contrary to these results, Sadeghian et al. 21 and Shahryari et al. 22 reported that opium and its derivatives caused no changes in cholesterol levels. However, Bryant et al. showed that morphine , as a main opium alkaloid, increased cholesterol levels in animals. 23 Change in cholesterol levels following opium consumption is one of the notable findings of the present study. It seems that differences in doses and types of opium may be possible reasons for the differing results obtained in previous studies.
Opium can cause changes to liver and kidney metabolism that affect the amount of cholesterol in diabetic animals. 24 Based on the current findings and given the remarkable effects of opium on cholesterol reduction, regardless of diabetes condition, it seems that feeling a reduction in symptoms and complications of chronic diseases (such as DM) through the consumption of opium or its derivatives has psychological aspects rather than physiologic features. Occasionally, opium consumption has been reported to increase the severity of a disease; 9 thus, consumers of narcotics should be made aware of this erroneous belief. Findings of the current study showed that opium consumption did not significantly change the measured biofactors in diabetic animals; however, some biofactors underwent significant changes in both male and female rats. In agreement with the present study, the results of a study by Karam et al. revealed that total protein levels were lower in addicted individuals compared to the nonaddicted patients with DM of both men and women. 8 In contrast, Asgary et al. showed that the chronic consumption of opium led to increase in some circulating proteins, especially those known to be risk factors for CVDs. Interestingly, the inhalation of opium (Sikh-Sang) caused more increase in blood proteins. 4 The lack of significant changes in the some measured biofactors in the present study may be due to the dose or low duration of opium consumption. Taken together, results of the current study indicated the key role of opium in total protein and cholesterol levels regardless of diabetes conditions in both sexes.
There is an old belief that consuming opium can alleviate chronic diseases like DM. 8, 9 DM, as a metabolic disease, can cause changes in the functions of body organs. [25] [26] [27] Liver and kidney are two organs directly affected by DM. 28,29 Serum levels of creatinine and uric acid are known as key indicators of renal and liver function. 30 The present findings showed no significant changes among individuals exposed to opium and/or diabetic circumstances with regard to the creatinine and uric acid. However, the previous studies reported the significant changes in serum levels of creatinine among individuals with DM. 31 These discrepancies may be due to the diversity of samples (animal vs. human), severity of DM, and other possible metabolic disorders existing in experimented cases.
Based on previous studies conducted by the authors of the present study, the effect of opium on apoptosis, electrolytes, DNA methylation, complete blood count (CBC) indices, and hormones were different among male and female genders. [8] [9] [10] [11] 32 In the current study, opium merely altered the serum levels of cholesterol and total protein in a significant way, but not uric acid, TG, albumin, and creatinine, differently in male and female rats regardless of diabetes conditions. Meanwhile, uric acid, TG, albumin, and creatinine experienced significant changes among male and female rats regardless of opium and/or diabetes conditions. Since no significant changes in creatinine levels were observed between addicted and non-addicted animals, it is postulated that opium does not attenuate renal function in male and female animals. However, more evidence is required to clarify the exact contributing mechanisms.
The current study was accompanied by some limitations including the severity of diabetes in the addicted and non-addicted groups was not addressed. In addition, different effects of conventional opium consumption methods such as eating, sniffing, injecting, or inhaling on biofactors were not examined. It is recommended that future studies focus on the signaling mechanisms involved in the biochemical biofactors. Since the effects of addiction on living organisms appear over a long period of time, the effects of both acute and chronic narcotic consumption on blood biochemical factors should Addict Health, Spring 2018; Vol 10, No 2 http://ahj.kmu.ac.ir, 04 April also be investigated.
Conclusion
In addition to addiction and its negative social effects, opium causes changes to some biochemical factors. In this study, opium significantly decreased cholesterol and total protein regardless of diabetes conditions compared to the non-opium-addicted rats. However, opium did not significantly changed creatinine, uric acid, TG, and albumin levels. Therefore, it could be concluded that although opium affect the cholesterol and total protein levels, it may not have significant effects on diabetic conditions. 
